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SECTION A 


Mark your answers to this section on the 


General Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-42) 


Suggested time for SECTION A: 62 minutes 


Choose the ONE best answer. All questions are worth equal marks. 


1. Which ONE of the following statements about cell structure is FALSE? 
1. All cells have a nucleus 
2. All cells are surrounded by a plasma membrane 
3. All cells have ribosomes 
4. All cells have a cytoskeleton 


2. Which ONE of the following organelles is responsible for packaging and export of secretory 
proteins in Eukaryotic cells? 


1. Endoplasmic reticulum 


2. Golgi Apparatus 
3. Chloroplasts 
4. Mitochondria 


3. Which ONE of the following statements about Transcription and Translation in Prokaryotes 
is TRUE? 

1. mRNA must leave the nucleus of before being translated into a protein 

2. DNA is transcribed into mRNA in the cytosol 

3. mRNA is translated into a protein by ribosomes associated with the rough endoplasmic 


reticulum 


4. mRNA is translated into a protein by ribosomes associated with the Golgi apparatus 


4. Which ONE of the following statements about Metabolism is FALSE? 
1. Metabolism requires numerous enzymes to be able to proceed efficiently. 
2. Metabolism involves the breakdown of different molecules 
3. Metabolism is a complex set of chemical reactions required for energy transduction 
4 


. Metabolism occurs in the mitochondria of all living organisms 


5. Which ONE of the following statements about Eukaryotic organisms is TRUE? 
1. All eukaryotic organisms have cell walls 
2. All eukaryotic organism have undergone cell differentiation 
3. Eukaryotic organisms are more closely related to the Archaea than Bacteria 
4 


. The structure of eukaryotic DNA is circular 


2 
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6. Which ONE of the following statements about plant cells is FALSE? 


1. Plant cells contain a large vacuole that is involved in cell movement 

2. Plant cells contain chloroplasts which are the organelles responsible for photosynthesis 
3, 
4 


. Plant cells have a semi-permeable plasma membrane that allows transport of molecules into 


Plant cells have a cell wall which is essential for cells to remain turgid 


and out of the cell 


7. Which ONE of the following statements about the endoplasmic reticulum is FALSE? 


1. 
2 
35 


Lipids for membrane production are produced in the smooth endoplasmic reticulum 

Lipids for membrane production are produced in the rough endoplasmic reticulum 

Ribosomes associated with the rough endoplasmic reticulum are responsible for producing 
secretory proteins 

Secretory proteins are made when a mRNA molecules travels directly from the nucleus to a 
ribosome associated with the rough ER 


8. Which ONE of the following statements about the components of the Cytoskeleton is TRUE? 


1. Microtubules are responsible for changing cell shape 

2. Microfilaments are the largest of the protein filaments making up the cytoskeleton 
3 
4 


. Intermediate filaments are composed of tubulin sub units 


Microfilaments are composed of Actin molecules 


9. Which ONE of the following statements about the plasma membrane is TRUE? 


Gasses such as CO> can readily diffuse across the plasma membrane 


1 
2. Water is a polar molecule and must be moved into the cell by a protein channel 
3 
4 


Small positively charged ions can diffuse directly into the cell through the plasma membrane 


Small uncharged molecules require facilitated diffusion to cross the plasma membrane 


10. Which ONE of the following statements about water potential is true? 


1. 


If an animal cell was placed into in hypertonic solution water would flow into the cell and 
potentially cause it to burst 

If a plant cell was placed in an isotonic solution water would move into the cell and it would 
maintain its turgid state 

If a plant cell was placed in a hypertonic solution water would move out of the cell and it 
would shrivel 

If a plant cell was placed in a hypotonic solution water would move into the cell and 
potentially cause it to burst 


11. 


12. 


13. 


14. 


15. 


16. 
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Which ONE of the following processes is ENDERGONIC? 


1. 
2. 
3: 


The breakdown of complex molecules in food, 
the production of ATP from ADP and inorganic phosphate, 
the movement of a substance across a membrane from high concentration to low 


concentration, 


. the reactions of the respiratory electron transport chain. 


Which ONE of the following statements is FALSE? 


1 
2: 
a 
4 


. All molecules contain chemical energy. 


. Metabolism obeys the laws of thermodynamics. 


The formation of large complex molecules has a negative free energy change. 


Metabolism can be regulated by altering enzyme activity. 


Choose ONE response. Most metabolic reactions occur extremely slowly without an 


enzyme because: 


1. 


oo ie Pe 


they require the input of free energy 
they have a low final energy Gf 
they have a low initial free energy Gi 


they have a high activation energy 


A metabolic reaction A — B has a AG of 20 kJ/mol. Which ONE of the following 
statements is most likely to be TRUE? 


1. 


2. 
a 
4 


The reaction can be used to produce one mole of ATP. 
The reaction uses one mole of ATP. 
The reaction is impossible. 


The reaction neither uses nor produces ATP. 


Choose ONE response. In the final stage of glycolysis, two 1,3-bisphosphoglycerate 


molecules are converted to two pyruvate molecules. The other products of this stage are: 


1. 


2. 
y 
4 


2 NADH. 
2 CO>. 
2 ATP. 
4 ATP. 


The following reaction occurs as part of the citric acid cycle: 


Isocitric acid + NAD* > a-ketoglutarate + NADH + CO, 


Which ONE of the following statements concerning this reaction is most correct? 


1. NAD‘ is oxidized to NADH. 
2. NAD’ is reduced to NADH. 
3. 
4 


Isocitric acid is reduced to a-ketoglutarate. 
This is not a REDOX reaction. 


17. 


18. 


19. 


20. 


21. 


22. 
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Choose ONE response. During anaerobic metabolism (in the ABSENCE of oxygen) ATP 


production occurs only during: 
1. glycolysis, 
2. the citric acid cycle, 
3. the oxidation of pyruvate, 
4 


the electron transport chain/oxidative phosphorylation. 


In eukaryotes the citric acid cycle occurs in which ONE of the following cellular locations? 
1. the nucleus, 
2. the cytosol, 
3. the mitochondrial matrix, 
4 


the endoplasmic reticulum 


Choose ONE response. The photosynthetic electron transport chain: 
1. Is exergonic, 
2. uses electrons from NADPH, 
3. obtains electrons from water, 
4 


does not require light. 


Which ONE statement about the Calvin cycle is FALSE? 
1. It uses ATP generated by the light reactions. 
2. It uses NADPH generated by the light reactions. 
3. It uses CO, 
4 


It occurs in the dark as well as the light. 


Which ONE of the following is an example of a beneficial mutation affecting metabolism? 
1. Galactosemia, 
2. lactase persistence, 
3. phenylketonuria, 


4. maple syrup urine disease. 


Choose ONE response. During mitosis: 

1. The chromosome number (ploidy) is reduced by half. 

2. Replicated chromosomes are sorted into two equal lots. 
3. Crossing over occurs between sister chromatids. 
4 


Homologous pairs of chromosomes are separated during anaphase. 


23. 


24. 


25. 


26. 


27. 


28. 


Choose ONE response. Meiosis in a diploid cell results in: 
1. 


2. 
S: 
4 


two haploid cells. 
four haploid cells. 
two diploid cells. 

four diploid cells. 
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Choose ONE response. In Mendel's F2 generation of the purple and white flower 


monohybrid cross, the dominant to recessive ratio was: 
1. 


2 
SP 
4 


501 
3:1 

i eal 
hope al 


Choose ONE response. An individual who has two of the same allele is said to be: 


1. 


Choose ONE response. Down syndrome results from: 
1. 


homozygous 


2. heteromologous 
3 
4 


. heterozygous 


homologous 


the absence of one of the 21st chromosomes 


2. the presence of an extra 21st chromosome 
3: 
4 


the absence of both of the 21st chromosomes 


crossing over on the 21st chromosomes 


Choose ONE response. In a DNA molecule, what holds together nitrogenous bases from 


the two polymer chains? 


ie 


2 
3S: 
4 


phosphodiester bonds 
ionic bonds 
hydrogen bonds 


covalent bonds 


Which ONE of the following nitrogenous bases is found in DNA but is not found in RNA? 


Le 
2 
De 
4 


. thymine 


adenine 
guanine 


cytosine 


29. 


30. 


31. 


32. 


33. 


34. 


35. 
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Choose ONE response. For gene cloning, a molecular biologist digests DNA with ; 
an enzyme that cleaves DNA at sequence-specific sites. 

1. DNA polymerase 

2. DNA ligase 

3. restriction endonuclease 

4 


. kinase 


Choose ONE response. The protein shell around a viral genome is called a: 
1. capsid 
2. capsule 
3. capstan 
4 


capsomer 


Which ONE of the following would you NEVER find in a bacterium? 
1. cell wall 
2. flagella 
3. nucleus 
4 


cell membrane 


Which ONE of the following is NOT true of cyanobacteria? 
1. They are photosynthetic (autotrophic). 
2. They are prokaryotes. 
3. Many species are filamentous. 
4 


They contain chloroplasts. 


Choose ONE response. Protists are: 
1. allofthe single celled eukaryotes. 
2. always photosynthetic. 

3. always single-celled. 

4 


any eukaryote that is not an animal, plant or fungus. 


Choose ONE response. The hypha of a fungus is: 
1. a filament that grows at its tip (apex). 
2. aspecialised reproductive cell. 
3. anorganelle used in nutrient absorption. 
4 


an appendage used for movement. 


Choose ONE response. Which of the following are all fungi? 
1. mushroom, yeast, lichen 
2. mushroom, yeast, slime mould 
3. mushroom, yeast, alga 
4 


mushroom, slime mould, lichen 


36. 


37. 


38. 


39. 


40. 


41. 
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Choose ONE response. During animal digestion, the correct definition of the term 
‘elimination’ is: 

1. The discharge of undigested material. 

2. The discharge of nitrogenous waste. 

3. The ingestion of live prey. 
4. 


The use of mechanical fragmentation to remove toxins from food. 


Mammalian blood is comprised of approximately 55% fluid and 45% cellular 
components. What are the main cellular components of mammal blood? Choose ONE 
response. 

1. Proteins and other nutrients. 

2. White blood cells. 

3. Erythrocytes, leucocytes, platelets. 

4. Leucocytes and platelets. 


What is one of the main respiratory challenges that aquatic animals, such as fish, face 
relative to air-breathing animals? Choose ONE response. 

1. Constraints on body size. 

2. Coping with high levels of oxygen in the environment. 

3. Keeping respiratory surfaces dry. 
4 


Coping with low and more variable levels of oxygen in the environment. 


Why is the removal of nitrogenous waste so critical for animals? Choose ONE response. 
1. These compounds are energetically expensive to retain. 

2. These compounds are toxic. 

3. These compounds impair ingestion. 

4 


These compounds increase daily weight gain. 


Why is the process of saltatory nerve signal conduction so much faster than regular nerve 
signalling within a neuron? 

1. Saltatory nerve signals are more effectively lubricated. 

2. Saltatory action potentials are more intense. 

3. Saltatory action potentials travel along only part of the neuron. 

4 


Saltatory conduction is energetically cheap to produce. 


If a given hormone has its signal receptor located within the cell nucleus, what type of 
hormone must it be? Choose ONE response. 

1. A hormone secreted from the hypothalamus. 

2. A lipid-soluble hormone. 

3. A salt-transported hormone. 

4 


. A water-soluble hormone. 
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42. Choose ONE response. As muscles can only contract, to generate a range of movement 


muscles are typically: 


1. 


Arranged in antagonistic pairs. 


2. Located primarily in the limbs. 
3 
4 


. Located near the dorsal surface. 


Of the flexor variety. 


SECTION B 
Answer ALL questions in this section (Q. 43-44) 


Suggested time for SECTION B: 20 minutes 


Question 43 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


What is the cell cycle? What happens in each of the three main stages? 
Meiosis and fertilisation are the two characteristic processes in sexual reproductive cycles. 
Briefly describe what happens to chromosome number during each, and how each 


contributes to genetic variation among offspring. 


Question 44 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


b. 


Draw and label a typical bacterial cell. How does it reproduce and obtain nutrients? 


What is a virus? How does a typical virus reproduce? 


Section C is found on the next page 
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SECTION C 
Answer TWO out of the THREE questions in this section (Q. 45-47) 


Suggested time for SECTION C: 18 minutes 


Question 45 (9 minutes, 9 marks) 


Answer ALL parts of this question. 
The sequence of a double stranded DNA for a very short protein is shown below. 
a. Define which strand is transcribed by the RNA polymerase enzyme to generate the mRNA 
transcript of the gene and state the reason why this stand is used as the template? 
(3 Marks) 
b.  Transcribe the mRNA transcript of the gene encoded by the above DNA sequence. Locate 
in the transcribed mRNA sequence start codon and highlight it on the transcript. (3 Marks) 
c. Using the genetic code table below translate the protein encoded by the mRNA transcript. 
(3 Marks) 


Double strand DNA gene sequence 
Plus strand S’ ccAGCATGTICCCTTAGTTCATTAACGTGA3’ 


Minus strand 3 GCGGTCGTACAGGGAATCAAGTAATTGCACTS’ 


THE GENETIC CODE TABLE 
SECOND BASE 


le ee ee 


Question 46 is found on the next page 
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Question 46 (9 minutes, 9 marks) 


Answer ALL parts of this question. 


a. Draw a diagram showing the behaviour of a pair of homologous chromosomes during a 
normal meiotic cell division, using as an example human chromosome 21. — (4 Marks) 
b. | Down syndrome is caused (in most cases) by trisomy 21. Draw a diagram showing the 


type of abnormal meiosis that can lead to an offspring with Down’s Syndrome (5 Marks). 


Question 47 (9 minutes, 9 marks) 
Answer ALL parts of this question. 


a. Explain why the crossing of an individual that manifests a dominant phenotype with 
another individual that manifests recessive phenotype (for the same trait) determines 
whether the dominant individual is homozygous or heterozygous (5 Marks)? 


b. | Use Punnet squares to justify your answer (4 Marks). 


Section D is found on the next page 
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SECTION D 


Answer TWO out of the THREE questions in this section (Q. 48 - 50) 
Suggested time for SECTION D: 20 minutes 


Question 48 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


a. Describe why, regardless of their diet, all animals employ some form of food processing. 
b. | Name the three main types of digestive systems that animals may possess. 

c. List the four main stages of food processing. 

d. Name two requirements of an adequate diet. 


Question 49 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


Modern approaches to the study of animal behaviour use Tinbergen’s four questions as a guide to 


understanding how and why an animal behaves in a given way. 


a. Name each of Tinbergen’s four questions, and provide a sentence description for each. 
b. For an animal behaviour of your choice, provide an answer for each of Tinbergen’s four 


questions concerning that behaviour. 


Question 50 (10 minutes, 10 marks) 
Answer ALL parts of this question. 


Name the three types of skeletons that animals may possess. 
b. List an advantage and a disadvantage of each. 
c. Ifa newly discovered animal species was found living on the Armidale UNE campus, and you 


learnt that it stood 3m tall, what type of skeleton would it most likely possess? 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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